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Non-perturbative Quantification of Ionic Charge Transfer
through Nm-Scale Protein Pores Using Graphene Microelectrodes' JIN-
GLEI PING, A. T. CHARLIE JOHNSON, University of Pennsylvania, A. T. CHAR-
LIE JOHNSON TEAM — Conventional electrical methods for detecting charge
transfer through protein pores perturb the electrostatic condition of the solution
and chemical reactivity of the pore, and are not suitable to be used for complex
biofluids. We developed a non-perturbative methodology ("fW input power) for
quantifying trans-pore electrical current and detecting the pore status (i.e., open vs.
closes) via graphene microelectrodes. Ferritin was used as a model protein featuring
a large interior compartment, well-separated from the exterior solution with dis-
crete pores as charge commuting channels. The charge flowing through the ferritin
pores transfers into the graphene microelectrode and is recorded by an electrome-
ter. In this example, our methodology enables the quantification of an inorganic
nanoparticle-protein nanopore interaction in complex biofluids.
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